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PREFACE 
Th is  species p r o f i l e  i s  one o f  a  s e r i e s  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l l y  f i s h ,  o f  s p o r t ,  commercial, o r  e c o l o g i c a l  importance. The p r o f i l e s  
a r e  designed t o  p r o v i d e  c o a s t a l  managers, engineers,  and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive ske tch  o f  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and envi ronmenta l  
requi rements o f  t h e  species and t o  desc r i be  how popu la t i ons  o f  t h e  species may be 
expected t o  r e a c t  t o  env i ronmenta l  changes caused by coas ta l  development. Each 
p r o f  i 1 e has sec t i ons  on taxonomy, 1 i f e  h i s t o r y ,  e c o l o g i c a l  r o l e ,  env i ronmenta l  
requi rements,  and economic importance, i f  appl i c a b l e .  A t h r e e - r i n g  b i n d e r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s  can be added as t hey  a r e  prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced by t h e  U.S. Army Corps o f  Engineers 
and t h e  U.S. F i s h  and W i l d l i f e  Se rv i ce .  
Suggest ions o r  ques t ions  rega rd ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
the  f o l l  owing addresses. 
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Figure 1. Bay anchovy. 
BAY ANCHOVY 
S c i e n t i f i c  name ............... Anchoa 
m i t c h i l l i  (Valenciennes) 
Preferred conmon name .... Bay anchovy 
(Figure 1 ) 
Other conmon names .... C o m n  anchovy, 
M i t c h i l l ' s  anchovy, whi tebai t ,  
1 i ttl e anchovy 
Class ................... Osteichthyes 
Order ................... Clupei f o r m s  
Family ................... Engraulidae 
Geographic range: The bay anchovy 
occurs along the A t l an t i c  and Gul f  
o f  Mexico coasts, from Cape Cod, 
Massachusetts, t o  Yucatan, Mexico 
(Hildebrand 1963), except f o r  the 
F lo r ida  Keys where i t  i s  apparently 
a b s e n t  ( D a l y  1970) .  I n  t h e  
Mid-At lant ic Region (Figure 2), i t  
i s  c o n s i d e r e d  abundan t  o f f  
Massachusetts and Rhode Island, 
conmon o f f  New York, and most 
abundant a t  many l o c a l i t i e s  o f f  New 
J e r s e y ,  and i n  Chesapeake Bay 
(Hildebrand 1963). It has a lso been 
r e c o r d e d  f r o m  t h e  w a t e r s  o f  
Connecticut (Pearcy and Richards 
1962), New York (Richards 1976; 
Ferraro 1980), Delaware (Derickson 
and Pr ice 1973), and North Carol ina 
(Hildebrand and Cable 1930). 
MORPHOLOGY/IDENTIFICATION AIDS 
Anchovies are ma1 1, school ing 
f i s h  t ha t  resemble herr ing bu t  have 
proport ionately l a rge r  mouths. Four 
s p e c i e s  o f  a n c h o v i e s  have  been  
recorded from the Mid-At lant ic Region, 
one o f  which i s  known only from i t s  
type specimen (Jones e t  a l .  1978). 
The bay anchovy i s  by f a r  the most 
abundant (Ralph Andrews, Coastal 
Spec ia l is t ,  U. S. F ish  and W i l d l i f e  
Service, Newton Corner, MA; pers. 
corn. 1. An adu l t  bay anchovy 
A TL A N TIC OCEAN 
KILOMETERS 
F igure  2. Distribution o f  the bay anchovy i n  the Mid-At lant ic  Region. 
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(Anchoa m i t c h i l l i )  can be r e a d i l y  
d i s t i ngu i shed  from the  o ther  anchovies 
o f  the Mid-At lan t ic  by the  o r i g i n  o f  
i t s  anal f i n  r e l a t i v e  t o  i t s  dorsal  
f i n  (F igure  1 ) .  I n  the  bay anchovy, 
the  anal f i n  o r i g i n a t e s  under o r  
s l i g h t l y  p o s t e r i o r  t o  the  dorsal  f i n  
o r i g i n .  The bay anchovy has a rounded 
p r o t u b e r a n t  s n o u t ,  1 a r g e  mouth ,  
enlarged maxi1 l a r y ,  and a t rans lucent  
body w i t h  a s i l v e r y  mid-1 a t e r a l  band 
(Hi ldebrand 1963; Hoese and Moore 
1977; and Jones e t  a l .  1978). 
The f o l l o w i n g  desc r i p t i on  of the  
morphological c h a r a c t e r i s t i c s  o f  the 
bay anchovy was ex t rac ted  from Daly 
(19701, Hi ldebrand (1963), and Jones 
e t  a1 . ( 1 9 7 8 ) .  P r o p o r t i o n a l  
measurements expressed as a percentage 
o f  the standard l eng th  fo l low:  body 
depth 16 - 27, head l eng th  22 - 28, 
eye diameter 5.8 - 9.0, and snout 
l eng th  3.1 - 7.3. M e r i s t i c  counts: 
dorsal  f i n  rays 13 - 17, anal f i n  rays 
23 - 30, pec to ra l  f i n  rays 10 - 13, 
s c a l e s  f r o m  u p p e r  a n g l e  o f  g i l l  
opening t o  base o f  caudal 38 - 44, 
g i l l  rakers  15 - 20 + 20 - 26, and 
t o t a l  ver tebrae 38 - 44. 
Body r a t h e r  s l e n d e r  a n d  
moderately compressed. Snout short,  
no more than one-four th o f  i t s  length  
p r o j e c t i n g  beyond the  t i p  o f  the  
mandible. M a x i l l a r y  pointed, extended 
near margin o f  opercle. Cheek shor t  
and broad, about as l ong  as eye. 
Dorsal f i n  r a t h e r  low w i t h  a near ly  
s t r a i g h t  margin. Anal f i n  o r i g i n  
under o r  s l i g h t l y  p o s t e r i o r  t o  f i f t h  
o r  s i x t h  dorsal  ray. P e l v i c  f i n  
small, n o t  reaching halfway t o  o r i g i n  
of anal f i n .  Pectoral  f i n  var iab le ,  
f a i l s  t o  reach b a s e  o f  p e l v i c  f i n  by 
d is tance equal t o  diameter o f  eye o r  
g reater .  
L i v e  bay anchovies are  greenish 
w i t h  b l u i s h  r e f l e c t i o n s  above the 
narrow s i l v e r y  l a t e r a l  band masked by 
s c a l e s ,  and  a r e  p a l e  b e l o w  w i t h  
t r a n s l u c e n t  a b d o m i n a l  w a l l  s 
(Hi ldebrand 1963; Jones e t  a l .  1978). 
They seldom exceed a t o t a l  l eng th  ( T t )  
o f  100 mm ( 4  inches);  t h e  average s ize  
approaches 75 mm (Hi ldebrand 1963; 
Hi ldebrand and Cable 1930). 
REASON FOR INCLUSION IN  SERIES 
The bay anchovy, because o f  i t s  
abundance and widespread d i s t r i b u t i o n  
i n  the  M id -A t l an t i c  Region, i s  a very 
important  component of the  food web of 
many spo r t  and commercial f ishes 
(Derickson and P r i c e  1973; Richards 
1976) as w e l l  as sea b i rds .  Although 
i t  has no apparent commercial value, 
i t s  i n d i r e c t  economic importance as 
f o o d  f o r  r e c r e a t i o n a l  l y  and  
commercial ly impor tan t  species i s  
s i g n i f i c a n t .  I t  i s  one o f  the  most 
abundant shal low-water, euryhal i n e  
f i shes .  
LIFE HISTORY 
Spawning 
The spawning pe r iod  o f  the bay 
anchovy i s  long. Hi ldebrand and Cable 
(1930) c o l l e c t e d  the  eggs o f  Anchoa 
m i t c h i 1 1 i  from l a t e  A p r i l  t o C - T e  
September a t  Beaufort,  North Carol ina, 
and they pos tu la ted  from the  presence 
o f  fry i n  December t h a t  spawning 
cont inued even l a t e r .  Hi ldebrand and 
Schroeder (1928) and Pearson (1941) 
found evidence o f  spawning from May 
through September i n  Chesapeake Bay. 
Schauss (1977) c o l l e c t e d  l a rvae  t h a t  
were assumed t o  be Anchoa m i t c h i l l i  
from J u l y  through O c t o b e i n  L y n n h z  
Bay, V i r g i n i a .  
I n  tong I s l a n d  Sound, spawning 
t y p i c a l l y  occurs i n  water l e s s  than 20 
m deep (Richards 1959). Jones e t  a l .  
( 1 9 7 8 )  b e l i e v e d ,  however ,  t h a t  
spawning may occur o u t  t o  the edge of 
t he  con t i nen ta l  she1 f. Kuntz (1914) 
a n d  H i l d e b r a n d  a n d  C a b l e  ( 1 9 3 0 )  
concluded t h a t  bay anchovies spawn 
between 1800 and 2100 h (13 t o  16 h 
a f t e r  sunr ise) .  Th is  t ime o f  spawning 
was v e r i f i e d  more r e c e n t l y  by  Fer raro  
(19801, who concluded t h a t  Anchoa 
m i t c h i l l i  spawn pr imar i l y  i n  the 
e v e n i n g  o r  at n i g h t  ( 1 6  h a f t e r  
sunrise). I n  the Mid-At lant ic Region, 
spawnf ng general l y  occurs i n  estuarine 
waters where water teqteratures are a t  
l e a s t  12 'C and s a l i n i t i e s  are usual ly 
over 10 pp t  (Dovel 1981). Spawning 
may occasionally occur a t  9 C (see 
temperature section). Bay anchovies 
t ha t  hatch ear ly  i n  the season mqy 
become sexually mature during t h e i r  
f i r s t  sunmer. Hildebrand (1963) took 
bay anchovies 45-60 nnn long TL w i t h  
we1 1 developed roe i n  l a t e  Ju ly  and 
e a r l y  Augus t  a t  B e a u f o r t ,  N o r t h  
Carol ina. 
Eggs 
The p e l a g i c  eggs o f  t h e  bay 
anchovy are found throughout the water 
collnan bu t  tend t o  be concentrated 
near the surface, i n  s a l i n i t i e s  o f  8 
t o  15 pp t  (Hildebrand 1963; Jones e t  
a l .  1978) .  F e r t i l i z e d  eggs a r e  
s l  i g h t l y  elongate (Kuntz 19141, h igh ly  
transparent, and have no o i l  globules 
(Hildebrand 1963). The size o f  bay 
anchovy eggs, measured along the major 
and minor axes, decreases w i th  an 
increase i n  water s a l i n i t y  (Dovel 
1971). Bay anchovy eaas hatch i n  
about 24 h - a t  temperatures o f  27.2 t o  
27.8 *C .  (Kuntz 1914). 
Larvae 
Yolk-sac larvae are 1.8 t o  2.0 mn 
TL and have a pear -shaped y o l k  
taper ing t o  a po in t  pos te r io r l y  (Kuntz 
1914; Hildebrand 1963). The yolk i s  
almost completely absorbed w i t h i n  25 h 
a f te r  hatching (Houde 1974). A t  2.7 
nm TI., the body i s  long and slender 
w i t h  a t e r m i n a l  mouth t h a t  i s  
apparently funct ional  (Jones e t  al .  
1978). Dorsal and anal f i n s  begin t o  
develop when larvae reach 5 nnn TL, and 
some larvae my possess f u l l  ray 
counts a t  7 t o  8 nm SL (Kuntz 1914). 
By 16 nn TL, body depth i s  one-twel f t h  
the t o t a l  length (Hildebrand and 
Schroeder 1928). Larvae are h igh ly  
transparent bu t  have some pigmentation 
i n  the thoracic region and a t  the base 
o f  the anal f i n  a t  lengths o f  7.0 t o  
8.0 mn (Kuntz 1914). 
Juveniles 
I n  general, the body o f  the bay 
anchovy becomes deeper w i th  age, as 
e v i d e n c e d  by  t h e  f o l l o w i n g  
proportions: body depth i s  about 
one-ninth o f  body length i n  specimens 
20 nnn i n  length and about one- f i f th  o f  
body length i n  25 nnn f i s h  (Hildebrand 
and Schroeder 1928). The terminal 
mouth, the short  rounded maxi l lary  tha t  
does not reach the margin o f  the 
opercle, and the absence o f  a d e f i n i t e  
s i l ve r y  band d i f f e ren t i a te  juveni les 
from adul ts  (Hildebrand and Schroeder 
1928). The charac te r i s t i c  pro ject ing 
snout i s  developed when the f i s h  reach 
l e n g t h s  o f  abou t  20 - 25 mm 
( H i  l d e b r a n d  1963) .  A d u l t  
charac te r i s t i cs  are acquired a t  a 
length o f  about 60 mn (Hildebrand and 
Schroeder 1928 ) . 
GROKTH CHARACTERISTICS 
Houde (1978) fed copepod naupl ii 
and copepodids t o  bay anchovy larvae 
a t  known concentrations t o  determine 
how survival, growth, and production 
were re la ted t o  food supply. A t  a 
c o n c e n t r a t i o n  o f  100 f o o d  
organismsbay anchovy, mean weight 
increased by 13.4 times from hatching 
t o  16 days. I n  an e a r l i e r  study, 
Houde (1974) concluded t h a t  mass 
s tarvat ion o f  bay anchovy larvae could 
occur a t  low food concentra t fons 
normally found i n  subtropical marine 
ecosystems i f  the larvae d id  not  
encounter a "patch" o f  su i tab le  food. 
The " c r i t i c a l  period" during which 
these larvae must feed was determined 
t o  be w i t h i n  2.5 days a f t e r  hatching 
(Houde 1974). Houde and Schekter 
(1978) found tha t  bay anchovy larvae 
were most susceptible t o  s tarvat ion 
mor ta l i t y  during the f i r s t  6 days 
a f t e r  hatching. Their resu l t s  imp1 led  
t h a t  l a r va l  bay anchovies, because 
they were not as successful as the 
larvae o f  other species i n  using food 
condi t ions to improve t h e i r  r a t e  o f  
survival ,  may requi re  high and stable 
prey dens i t ies  t o  survive and grow 
u n d e r  n a t u r a l  c o n d i t i o n s .  They 
p o s t u l a t e d  t h a t ,  a t  l o w  p r e y  
concentrations, 1 arva l  bay anchovies 
wou ld  be r e q u i r e d  t o  expend a 
r e l a t i v e l y  large amount o f  energy t o  
obta in  the minimum amount o f  food 
required f o r  growth and maintenance, 
and would therefore be susceptible t o  
s tarvat ion and predation. 
FOOD 
Hi1 debrand and Schroeder (1928) 
examined  t h e  c o n t e n t s  o f  44 bay 
anchovy stomachs and found t ha t  iqysids 
were the p r inc ipa l  food o f  adu l ts  and 
t h a t  copepods were the p r inc ipa l  food 
o f  young. Reid (19541, McLane (19551, 
and Springer and Woodburn (1960) 
conducted qua1 i t a t i v e  studies o f  the 
bay anchovy food habi ts  t h a t  ind icated 
t h a t  s m a l l  c r u s t a c e a n s  were  t h e  
primary food, and t ha t  small mollusks 
and l a r v a l  f i s h  o c c a s i o n a l l y  
cont r ibuted t o  the d ie t .  Stevenson 
(1958) found t ha t  copepods were the 
primary food o f  bay anchovies i n  
Delaware Bay. 
Darnel1 (1958, 1961) and Odum 
(1971 conducted quan t i ta t i ve  studies 
o f  bay anchovy food. Darnel1 found 
t ha t  bay anchovies 35 t o  40 nn long 
fed p r imar i l y  on r o t i f e r s ,  copepods, 
de t r i tus ,  and undetermined organic 
matter; those 60 t o  65 nn long fed 
mostly on macrozooplankton (espec ia l ly  
mysids), small shrimp, and l a r va l  
f ishes. Odum (1971) found planktonic 
copepods and copepod larvae t o  be the 
primary food o f  bay anchovies less 
than 25 nn long; la rger  specimens 
consumed an array o f  small benthic 
crustaceans, especial l y  amphipods, 
mys ids ,  h a r p a c t i c o i d  copepods, 
ostracods, and small mollusks. 
Odum (1971) bel ieved t ha t  bay 
a n c h o v i e s  s e l e c t i v e l y  c a p t u r e d  
organ1 sms, ra ther  than non-selectively 
s t ra in ing  water f o r  food. H is  b e l i e f  
was supported by Detwyler and Houde 
(1970), who found t ha t  bay anchovies 
d i s c r i m i n a n t l y  s e l e c t e d  copepod 
n a u p l  i is copepod i  t e s ,  and a d u l t  
copepods over other po ten t ia l  food 
organisms. 
ANCHOVY POPULATIONS 
A s e a r c h  o f  t h e  l i t e r a t u r e  
revealed no quan t i ta t i ve  biomass data 
f o r  t h e  bay anchovy i n  t h e  
Mid-At lant ic Region. This species is ,  
however, general l y  considered t o  be 
the most abundant f i s h  i n  Chesapeake 
Bay (McHugh 1967; Mus ick  1972 ) .  
Hildebrand (1963) considered the bay 
anchovy t o  be connon i n  New York 
waters and exceedingly abundant from 
New Jersey t o  North Carolina. It has 
been recorded from a l l  states i n  the 
Mid-At lant ic Region. 
I n  i c h t h y o p l a n k t o n  samples 
co l lec ted  i n  lower Chesapeake Bay from 
1971  t o  1976, bay  anch'ovy eggs 
accounted f o r  96% and larvae f o r  88% 
o f  a l l  eggs and larvae taken (Olney 
1983). Olney ' s  data revealed c l e a r l y  
defined peaks o f  bay anchovy egg 
abundance from May t o  August. The 
occurrence o f  larvae para1 l e l e d  t ha t  
o f  the eggs, bu t  lagged temporarily, 
peaking i n  Ju ly  and August (Olney 
1983). 
Bay anchovy larvae and eggs have 
a lso been found t o  be dominant i n  
Magothy River (Dovel 1967), upper 
Chesapeake Bay (Dovel 1971), Lynnhaven 
Bay (Schauss 1977), Long Is land  Sound 
(Per lmutter 1939; Wheatland 1956), 
lower Hudson Estuary (Dovel 1981), and 
a V i r g i n i a  estuary (Cowan and Birdsong 
1985). Data co l lec ted  by Pearson 
(1941), Dovel (1971), and Olney (1983) 
ind icated t h a t  Chesapeake Bay i s  a 
m a j o r  spawning s i t e  f o r  t h e  bay 
anchovy . 
COMMERCIAL FISHERY VALUE 
A l t h o u g h  t h e  bay anchovy i s  
considered exceedingly abundant i n  
por t i ons  o f  the Mid-At lant ic  Region, 
the  species has l i t t l e  comnercial 
at t ract iveness,  probably because o f  
i t s  s m a l l  s i z e  and f r a g i l e  body 
t issues.  It i s  used t o  a l i m i t e d  
ex ten t  i n  the preparat ion o f  anchovy 
paste and as b a i t  (Hi ldebrand 1963). 
Bay anchovies are apparently no t  
adversely a f fec ted  by the comnercial 
harvest  o f  o ther  species. I n  a study 
o f  the f i s h  taken i n c i d e n t a l l y  i n  the 
c o m m e r c i a l  menhaden p u r s e  s e i n e  
f i s h e r y  i n  t h e  G u l f  o f  Mex ico ,  
Christmas e t  a l .  (1960) found t h a t  bay 
anchovies were n o t  taken. 
ECOLOGICAL ROLE 
Ecological ly ,  the  bay anchovy i s  
one o f  the most important  species i n  
the Mid-At lant ic  Region. It i s  of 
enormous t roph ic  importance as a 
p r i m a r y  f o r a g e  i t e m  f o r  many 
economical l y  important  predators and 
i s  an important l i n k  i n  the es tuar ine 
f o o d  web ( F i g u r e  3 ) .  I t  i s  an 
important  source o f  n u t r i t i o n  f o r  many 
species o f  p isc ivorous b i rds .  I n  a 
study o f  the age, growth, and food o f  
the b l u e f i s h  (Pomatomus sal t a t r i x )  i n  
Long I s land  Sound, ~ic-976) 
found t h a t  bay anchovies ( 5  - 20 mn 
long) were f requent ly  taken. They 
were probably the most abundant source 
o f  food f o r  the b l u e f i s h  i n  1987 
( R a l p h  Andrews, p e r s .  comm. 1. 
Derickson and P r i c e  (1973) noted t h a t  
the bay anchovy was among f i v e  species 
o f  f i s h  t h a t  were  e c o l o g i c a l l y  
important  as food f o r  many o f  the 
comnercia l ly  important species i n  
Delaware coastal  waters. I t  was a lso  
an important food o f  young weakfish. 
Cynoscion regal  i s  (Chao and ~ u s i c k  
1977; Merr iner 1975; Thomas 1971). 
~ a r d i n i e r  and H o f f  (1982) found t h a t  
s t r i p e d  bass (Morone s a x a t i l i s )  i n  the 
Hudson River  estuary were almost 
t o t a l l y  p isc ivorous by the time they 
exceeded 200 mn i n  t o t a l  length  and 
t h a t  the bay anchovy was one o f  s i x  
forage species consumed. I t  was also 
an important prey species o f  s t r i ped  
bass i n  Albemarle Sound, North 
Carol ina (Manooch 19731, and i n  the 




The bay anchovy t o l e r a t e s  a wide 
range o f  temperatures, as evidenced by 
i t s  e x t e n s i v e  g e o g r a p h i c  range ;  
however, a1 though i t  does no t  migrate 
t o  warmer l a t i t u d e s  i n  winter, a l l  
s izes vacate shal low water f o r  deeper 
bay waters i n  w in te r  (Ralph Andrews, 
pers. corn.). I n  a study i n  the Lower 
Hudson Estuary, New York (Dovel 19811, 
bay anchovies were c o l l e c t e d  a t  water 
temperatures o f  2.2 t o  27.1 "C. I n  a 
study near the thermal discharge 
o u t f a l l  o f  a power p l a n t  i n  Galveston 
Bay, Texas, Gallaway and Strawn (1974) 
f o u n d  t h a t  bay a n c h o v i e s  w e r e  
a p p a r e n t l y  u n a f f e c t e d  by  w a t e r  
t e m p e r a t u r e s  e x c e e d i n g  32 " C. 
Spawning o f  bay anchovies occurs a t  
water temperatures of 9 t o  31 " C, and 
peaks above 20 " C  (Dovel 1971). Bay 
anchovy eggs incubate i n  about 24 h a t  
water temperatures o f  27.2 t o  27.8 " C  
( Kuntz 1914 1. 
S a l i n i t y  
Gunter (1945), Reid (19541, K i l b y  
(1955), and Spr inger and Woodburn 
(1960) a l l  agreed t h a t  s a l i n i t y  has 
1 i t t l e  in f luence on the d i s t r i b u t i o n  
o f  the bay anchovy. Indeed, the  bay 
anchovy has been taken from f resh 
water (64 km above brack ish water) i n  
V i r g i n i a  r i v e r s  (Massmann 1954) and 
from hypersal ine waters (80 pp t )  i n  
Upper Laguna Madre, Texas (Simnons 
1957). I n  the Mid-At lant ic  Region, 
s a l i n i t i e s  greater  than 35 pp t  are 
r a r e  (Ralph Andrews, pers. comn. ). I n  
Chesapeake Bay, bay anchovies spawned 
a t  s a l i n i t i e s  o f  9 pp t  o r  greater; 
spawning peaked between 13 and 15 p p t  
( Dovel 1971 ) . 
. . :  . . .  
ORGANIC D E T R I T L ' S  AND P L A N T  L I F E  
F i g u r e  3.  S i m p l i f i e d  food web, showing some pathways i n  a food pyramid i n v o l v i n g  
t h e  bay anchovy. Arrows p o i n t  t o  t h e  consumers ( m o d i f i e d  f rom D a i b e r  1959).  
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Hab i ta t s  
Bay anchovies a re  ub iqu i tous  
i n h a b i t a n t s  o f  t h e  M i d - A t l a n t i c  
Region. Adu l ts  i n h a b i t  shal low and 
m o d e r a t e l y  deep o f f s h o r e  w a t e r s  
(Hi ldebrand 1963), nearshore waters 
o f f  sand beaches (Reid 1954; K i l b y  
1955), open bays and muddy coves 
(Hi ldebrand and Schroeder 1928), 
grassy areas along beaches (Hi ldebrand 
1963), waters around the mouths o f  
r i v e r s  (Bigelow and Schroeder 1953), 
bayous and coastal  waters (Spr inger 
and Woodburn 19601, seagrass beds 
(Weinstein and Brooks 1983), and 
freshwater r i v e r s  (Massmann 1954). 
Derickson and P r i c e  (1973) found t h a t  
subst ra te  type and vegetat ion were of 
l i t t l e  s i g n i f i c a n c e  i n  t h e  
d i s t r i b u t i o n  o f  the bay anchovy. 
Temporal and Spa t ia l  D i s t r i b u t i o n  
Two s tud ies  by Dovel (1971, 1981) 
y i e l d e d  s i m i l a r  data on pa t te rns  o f  
r e l a t i v e  abundance  and  s p a t i a l  
d i s t r i b u t i o n  o f  es tuar ine  f i s h  w i t h  
respect  t o  s a l i n i t y  gradients. The 
f o l l o w i n g  discussion o f  the temporal 
a n d  s p a t i a l  d i s t r i b u t i o n  o f  b a y  
anchovies was taken from Dovel (1981 1. 
D i s t r i b u t i o n  o f  l a r v a l  bay anchovy i n  
several Chesapeake Bay areas was found 
t o  be i d e n t i c a l  t o  t h a t  i n  the Hudson 
Estuary. Dens i t ies  were h ighest  i n  
both  systems a t  s a l i n i t i e s  o f  4.2 t o  
6.0 ppt, a t  o r  s h o r t l y  a f t e r  the  t ime 
o f  maximum water temperature. 
A b a s i c  p a t t e r n  o f  l a r v a l  
movement (F igure  4)  was presented by 
Dovel (1981 1. Juven i l e  and poss ib ly  
some a d u l t  bay anchovies move t o  f resh 
water t o  feed when es tuar ine  waters 
begin t o  warm. Mature bay anchovies 
move downstream t o  spawn when water 
temperatures reach a t  l e a s t  12 O C  and 
s a l i n i t i e s  are genera l ly  10 p p t  o r  
greater .  Newly hatched la rvae then 
move upstream t o  waters o f  l e s s  than 
10 p p t  s a l i n i t y  t o  feed. Larva l  and 
j u v e n i l e  bay anchovies begin t o  move 
i n t o  more sa l i ne  waters i n  e a r l y  f a l l .  
By l a t e  November, anchovies occur on l y  
i n  s a l t  water. The movement o f  the 
l a rvae  t o  lower s a l i n i t y  nursery areas 
a n d  t h e  s u b s e q u e n t  m i g r a t i o n  o f  
j uven i l es  and a d u l t s  toward the open 
sea are  probably c h a r a c t e r i s t i c  o f  
o the r  engraul i d s  (Dovel 1981 1. 
For impact assessment purposes, 
t he  temporal and s p a t i a l  d i s t r i b u t i o n  
o f  a targeted species w i t h i n  the area 
o f  p o t e n t i a l  impact would be usefu l  t o  
a p r o j e c t  i m p a c t  a n a l y s t .  The 
in format ion  presented f o r  the  bay 
anchovy by Dovel (1981) may provide 
the  resource planner w i t h  valuable 
i n s i g h t  i n t o  the popu la t ion  dynamics 
o f  the bay anchovy. 
B A Y  A N C H O V Y  
A. SPRING FEEDING MIGRATION OF JUVENILES AND POSSIBLY ADULTS INTO FRESHWATER AS WATER TEMPERATURES 
APPROACH 10° C. 
B. MATURE F I S H  MIGRATE TO SALINE WATERS ( > 10.0 ppt ) TO SPAWN AS WATER TEMPERATURES APPROACH lSO C . 
C. LARVAE MOVE UPSTREAM TO LOW S A L I N I T Y  WATERS RICH IN ZOOPLANKTON. 
D. LARGER JUVENILES MOVE FARTHER UPSTREAM INTO FRESHWATER, WHILE  MOST OF THE 0 AGE GROUP REMAIN I N  
SALINE WATERS.  THE LARGER JUVENILES MOVE DOWNSTREAM INTO SAL INE WATERS AS WATER TEMPERATURES 
DROP BELOW lo0  C WITH THE ONSET OF W I N T E R .  
Figure 4. Basic seasonal movements o f  the bay anchovy i n  the Hudson River (modified from Dove1 1981). 

LITERATURE C TTED 
Bigelow, H. B. , and W. C. Schroeder. 
1953. Fishes o f  the Gu l f  o f  Maine. 
U. S. F i sh  Wi ld l .  Serv. Fish. B u l l .  
53:l-577. 
Chao, L.N., and J.A. Musick. 1977. 
L i f e  h i s to ry ,  feeding habits, and 
funct iona l  morphology o f  j uven i le  
sciaenid f i shes  i n  the York River  
estuary, V i rg in ia .  U. S. Nat l .  Mar. 
F i s h .  S e r v .  F i s h .  B u l l .  
75(4) :657-702. 
Christmas, J.Y., G. Gunter, and E.C. 
Whatley. 1960. Fishes taken i n  the 
menhaden f i s h e r y  o f  Alabama, 
M ~ s s i s s i p p i ,  and eastern Louisiana. 
U. S. F i s h  Wi ld l .  Serv. Spec. Sci. 
Rep. Fish. No. 339. 10 pp. 
Cowan, J.H., Jr., and R.S. Birdsong. 
1985. Seasonal occurrence o f  l a r v a l  
and j u v e n i l e  f i shes  i n  a V i r g i n i a  
A t l a n t i c  Coast estuary w i t h  emphasis 
o n  drums f a m i l y  S c i a e n i d a e .  
Estuar ies 8(1)  :48-59. 
Daiber, F.C. 1959. Thosehackle 
backs! S k a t e s  and  e s t u a r i n e  
p r o d u c t i v i t y .  E s t u a r i n e  B u l l .  
4(1)  ~11-15. 
Daly, R.J. 1970. Systematics o f  
southern F l o r i d a  anchovies (Pisces: 
E n g r a u l i d a e ) .  B u l l .  Mar. S c i .  
20(1) :70-104. 
Darnel l ,  R.M. 1958. Food hab i t s  o f  
f i shes  and l a r g e r  inver tebra tes  o f  
Lake Pontchartrain, Louisiana, an 
es tuar ine comnunity. Publ. Ins t .  
Mar. Sci. Univ. Tex. 5:353-416. 
Darnel 1, R.M. 1961. Trophic spectrum 
o f  an es tuar ine comnunity, based on 
s t u d i e s  o f  L a k e  P o n t c h a r t r a i n ,  
Louisiana. Ecology 42(3) :553-568. 
Derickson, W.K., and K.S. Pr ice,  Jr. 
1973. The f i shes  o f  the shore zone 
o f  Rehoboth and Ind ian R ive r  Bays, 
Delaware. Trans. Am. Fish. Soc. 
102(3) :552-562. 
Detwyler, R., and E.D. Houde. 1970. 
Food se lec t ion  by 1 aboratory-reared 
l a r v a e  o f  t h e  s c a l e d  s a r d i n e .  
~ -~ 
H a r e n  u l a  p e n s a c o l a e  ( P i s c e s ,  
Clupeidae and the bay anchovy, +
Anchoa m i t c h i l l  i ( P i s c e s ,  
E n g r a u l  i d a e ) .  Mar. B i o l .  
Dovel, W.L. 1967. F i s h  eggs and 
l a r v a e  o f  t h e  Mago thy  R i v e r ,  
M a r y l a n d .  Chesapeake S c i .  
8:125-129. 
Dovel, W.L. 1971. F i s h  eggs and 
la rvae o f  the upper Chesapeake Bay. 
Univ. Md. Nat. Resour. I ns t .  Spec. 
Rep. 4. 71 pp. 
Dovel , W. L. 1981. Ichthyoplankton 
o f  the lower Hudson Estuary, New 
York .  N.Y. F i s h  Game J. 
28(1) :21-39. 
Ferraro, S.P. 1980. D a l l y  time o f  
spawning o f  12 f i shes  i n  the  Peconic 
Bays, New York. U. S. Nat l .  Mar. 
F i s h .  S e r v .  F i s h .  B u l l .  
78(2) :455-464. 
Gallaway, B.J., and K. Strawn. 1974. 
Seasonal abundance and d i s t r i b u t i o n  
o f  marine f i shes  a t  a hot-water 
discharge i n  Galveston Bay, Texas. 
Contr ib. Mar. Sci. 18:71-137. 
Gardinier, M.N., and T.B. Hoff.  1982. 
D i e t  o f  s t r i p e d  b a s s  Morone 
s a x a t i l i s  i n  t h e  Hudson R i v e r  
E s t u a r y .  N.Y.  F i s h  Game J. 
29(2) :152-165. 
Gunter, G. 1945. Studies on the 
marine f i shes  o f  Texas. Publ. I n s t .  
Mar. Sci. Univ. Tex. l ( 1 ) .  
Hildebrand, S.F. 1963. Family 
Engraulidae. Pages 152-249 in Y. H. 
Olsen, ed. Fishes o f  the Western 
North A t lan t i c ,  P a r t  3. Memoir 
S e a r s  F o u n d a t i o n  f o r  M a r i n e  
Research. 
Hildebrand, S.F., and L.E. Cable. 
1930. Development and 1 i f e  h i s t o r y  
o f  fourteen teleostean f i shes  a t  
Beaufort, N.C. U. S. Bur. Fish. 
B u l l .  46:383-488. 
Hildebrand, S.F., and W.C. Schroeder. 
1928. Fishes o f  Chesapeake Bay. U. 
S. Bur. Fish. B u l l .  43 P a r t  1 .  388 
PP. 
Hoese, H.D., and R.H. Moore. 1977. 
Fishes o f  the Gu l f  o f  Mexico: Texas, 
Louisiana, and adjacent waters. 
Texas  A L M U n i v e r s i t y  P r e s s ,  
College Stat ion.  327 pp. 
Houde, E.D. 1974. E f f e c t s  o f  
temperature and delayed feeding on 
growth and su rv i va l  o f  la rvae o f  
th ree species o f  subt rop ica l  marine 
f ishes.  Mar. B i o l  . 26:271-285. 
Houde, E.D. 1978. C r i t i c a l  food 
c o n c e n t r a t i o n s  f o r  l a r v a e  o f  3 
s p e c i e s  o f  s u b t r o p i c a l  m a r i n e  
f i s h e s .  B u l l .  Mar. S c i .  
28(3) :395-411. 
Houde, H.D., and R.C. Schekter. 1978. 
Simulated food patches and surv iva l  
o f  l a r v a l  b a y  anchovy  Anchoa 
m i t c h i l l i  and sea bream Archosarqus 
rhomboidalis. U. S. Natl .  Mar. 
Fish. Serv . Fish. Bu l l .  
76(2) :438-487. 
Jones, P.W., F.D. Mart in, and J.D. 
Hardy, Jr. 1978. Development o f  
f i shes  o f  the Mid-At lant ic  Bight. 
An a t l a s  o f  egg , l a r v a l ,  and  
j u v e n i l e  stages. Pages 158-163 
V o l .  1 :  A c i p e n s e r i d a e  t h r o u g h  
I c ta lu r idae .  U. S. F i s h  Wildl.  
S e r v .  B i o l .  S e r v .  Program.  
FWS/OBS-78/12. 
Ki lby ,  J.D. 1955. The f i shes  o f  two 
g u l f  coastal  marsh areas o f  F lor ida.  
Tulane Stud. Zoo1 . 2(8)  :175-247. 
Kuntz, A. 1914. The embryology and 
l a r v a l  development o f  B a i r d i e l  l a  
chrysura and Anchoa m i t c h i l l i .  U. S. 
Bur. Fish. B u l l .  33:l-19. 
McHugh, J.L. 1967. Estuar ine 
nekton. Pages 581-620 i n  6. Lauf f ,  
ed. Estuaries. An. Assoc. Adv. 
Sci. Publ. No. 83. 
McLane, W.M. 1955. The f i shes  o f  
the  St. Johns R ive r  system. Ph.D. 
D i s s e r t a t i o n .  U n i v e r s i t y  o f  
F lor ida,  Gainesvi l  le .  361 pp. 
Manooch, C.S., III. 1973. Food 
h a b i t s  o f  year1 i n g  and adul t s t r i p e d  
bass Morone s a x a t i l  i s  from A1 bemarle 
Sound, North Carol ina. Chesapeake 
Sci, 14(2) :73-86. 
Massmann, W.H. 1954. Marine f i shes  
i n  f resh and brack ish waters o f  
V i r g i n i a  r i v e r s .  E c o l o g y  
35(1) ~75-78.  
Merriner, J.V. 1975. Food h a b i t s  o f  
the  weakfish, C.ynoscion reqal  i s .  i n  
t h e  N o r t h  C a r o l i n a  w a t e r s .  
Chesapeake Sci. 16:74-76. 
Musick, J.A. 1972. Fishes o f  
Chesapeake Bay and the adjacent 
coastal  p la in .  Pages 175-212 in M. 
L. Wass, ed. A c h e c k l i s t  o f  the 
b i o t a  o f  lower Chesapeake Bay. Va. 
Ins t .  Mar. Sci. Spec. Sci.  Rep. No. 
65. 
Odum, W.E. 1971. Pathways of energy 
f low i n  a south F lo r ida  estuary. 
Ph.D. Dissertation. Universi ty o f  
Miami. 162 pp. 
Olney, J.E. 1983. Eggs and ear ly  
larvae of the bay anchovy Anchoa 
m i t c h i l l  i and the weakfish C.vnoscion 
rega l i s  i n  lower Chesapeake Bay 
U.S.A. w i t h  notes on associated 
i c h t h y o p l a n k t o n .  E s t u a r i e s  
6(1):20-35. 
Pearcy, W., and S.W. Richards. 1962. 
D i s t r i bu t i on  and ecology o f  f ishes 
o f  t h e  M y s t i c  R i v e r  E s t u a r y ,  
Connecticut. Ecology 43:248-259. 
Pearson, J.C. 1941. The young o f  
some marine f ishes taken i n  lower 
Chesapeake Bay, V i r g i n i a ,  w i t h  
special reference t o  the gray sea 
t r o u t  Cynoscion reaal i s  (Bloch) . U. 
S. Bur. Fish. Bul l .  50~79-102. 
Perlmutter, A. 1939. An ecological 
s u r v e y  o f  young f i s h  and eggs 
i d e n t i f i e d  from tow-net col lect ions. 
Supp l .  2 8 t h  Annu. Rep. N. Y. 
Conserv. Dep. (1938):ll-71. 
Reid, G.K., Jr. 1954. An ecological 
study o f  the Gulf  o f  Mexico fishes 
i n  t h e  v i c i n i t y  o f  Cedar Keys, 
F l o r i d a .  B u l l .  Mar. S c i .  G u l f  
Caribb. 4(1):1-94. 
Richards, S.W. 1959. Pelagic f i s h  
eggs and l a r v a e  o f  Long I s l a n d  
Sound. Bul l .  Bingham Oceanogr. 
Collec. Yale Univ. 17(1) :95-124. 
Richards, S.W. 1976. Age, growth, 
and food o f  b lue f i sh  ( P o m a t u  
sal  t a t r i x )  from east central  Long 
I s l a n d  Sound f r o m  J u l y  t h r o u g h  
November 1975. Trans. Am. Fish. 
SOC. 105(4) :523-525. 
Schaefer, R.H. 1970. Feeding habi ts  
o f  s t r iped bass Morone s a x a t i l i s  
from the sur f  waters of Long Island. 
N. Y. F ish Game J. 17(1):1-17. 
Schauss, R.P., Jr. 1977. Seasonal 
o c c u r r e n c e  o f  some l a r v a l  and 
juven i le  f ishes i n  L-vnnhaven Bav. 
v i rg in fa .  Am. Midi.- at. 98(2 j f  
275-282. 
Simnons, E.G. 1957. An ecological 
survey o f  the Upper Laguna Madre o f  
Texas. Publ. Ins t .  Mar. Sci. Univ. 
Tex. 4(2):156-200. 
Springer, V.G., and K.D. Woodburn. 
1960. An ecological study o f  the 
f ishes o f  the Tampa Bay area. Fla. 
State Board Conserv. Prof. Pap. Ser. 
1. 
Stevenson, R.A., Jr. 1958. The 
biology o f  the anchovies Anchoa 
m i t c h i l l  i m i t c h i l l i  C u v i e r  and 
V a l e n c i e n n e s  1848 and Anchoa 
he~se tus  heDsetus Linnaeus 1758 i n  
De laware  Bay. M. A. T h e s i s .  
Univers i ty  o f  Delaware, Newark. 56 
PP* 
Thomas, D.L. 1971. The ear ly  l i f e  
h is to ry  and ecology o f  s i x  species 
o f  drum (Sciaenidae) i n  the lower 
Delaware River, a brackish t i d a l  
estuary. Ichthyol. Assoc., Del. 
Prog. Rep. 3 (Par t  3). 247 pp. 
Weinstein, M.P., and H.A. Brooks. 
1983. Comparative ecology o f  nek ton 
r e s i d i n g  i n  a t i d a l  c reek  and 
adjacent seagrass meadow: conmunity 
composition and structure. Mar. 
Ecol. Prog. Ser. 12:15-27. 
Wheatland, S. B. 1956. Oceanography 
o f  Long Is land Sound, 1952-1954. 
V I I .  Pelagic f i s h  eggs and larvae. 
Bu l l .  Bingham Oceanogr. Col lec. Yale 
Univ. 15:234-314. 
Timothy Morton 
j. hr(.rm(ry Owsntastcm maan and * d d m s  
Timothy Morton 
Consu l t i ng  F i s h e r i e s  B i o l o g i s t  
2511 F a r r i s  Breaux Rd. 
Abbev i l l e ,  LA 70510 
Lt 1-ur(y Owsnlutlan Nsme snd W n s s  
Nat iona l  Wetlands Research Center U. S. Army Corps o f  Engineers 
F i sh  and W i l d l i f e  Se rv i ce  Waterways Experiment S t a t i o n  
U. S. Department o f  t h e  I n t e r i o r  P. 0. Box 631 
Washington, DC 20240 Vicksburg, MS 39180 
30111 -9pt 
tr V V  Nd.. 
"U.S. Army Corps o f  Engineers Report  No. TR EL-82-4 
R ~ R T  ~ U U E N T A ~ O M  I. nmR r". 1 
P A W  I B i o l o g i c a l  Report 82(11.971*1 
L nth d W- 
S p N i e s  P r o f i l e s :  L i f e  H i s t o r i e s  and Environmental  Requirements of  
C o a s t a l  F ishes and I n v e r t e b r a t e s  (Mid  A t l a n t i c ) - - B a y  Anchovy 
la A b d e  1- 200 rOrd.1 
Species p r o f i l e s  a re  l i t e r a t u r e  summaries of  t h e  taxonomy, morphology, range, l i f e  h i s t o r y ,  
and environmental  requ i rements  o f  coas ta l  a q u a t i c  species.  They a r e  prepared t o  a s s i s t  i n  
environmental  impact assessment. The bay anchovy, Anchoa m i t c h i l l i ,  i s  one of  t h e  most 
impor tan t  species i n  t h e  M i d - A t l a n t i c  Region b e c a u s m s  a  p r imary  forage i t e m  f o r  many 
economical l y  impor tan t  commercial and s p o r t  f i s h e s .  Bay anchovies a re  u b i q u i t o u s  
i n h a b i t a n t s  o f  t h e  M i d - A t l a n t i c  Region. I n  t h i s  area, spawning ap a r e n t l y  occurs i n  
e s t u a r i n e  waters  when water  temperatures a re  a t  l e a s t  12 "C and sa i i n i t i e s  a re  over  10 pp t .  
Zooplankton c o n s t i t u t e s  t h e  major  p o r t i o n  o f  t h e  d i e t  of bay anchovies. They have been 
c o l l e c t e d  a t  water  temperatures rang ing  f rom 2.2 t o  27.1 " C  and f rom water  s a l i n i t i e s  
rang ing  f rom 0.0 t o  80 pp t .  
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As, the Nation's principal conservation agency, the Department of 
the Interior has responsibility for most of our nationally owned 
public lands and natural resources. This includes fostering the 
wisest use of our land and water resources, protecting our fish 
and wildlife, preserving the environmental and cultural values of our 
national parks and historical places, and providing for the enjoy- 
ment of life through outdoor recreation. The Department assesses 
our energy and mineral resources and works to assure that their 
development is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American Indian reservation 
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